The scope of this paper is to show how satellite-derived cloud data and synoptic cloud data can be combined for the analysis of precipitation events. By applying the maximum-likelihood-method a bi-spectral cloud classification of Meteosat data has been performed and these data were compared to synoptic observations of the surface WMO network. Cloud classes and cloud cover were derived from a 12-year period 1992-2003 with half-hourly data between 06 and 18 UT. Satellite-derived cloud classes were further compared with conventional precipitation data and with 'present weather information'(ww) to separate them into cumuliform and stratiform cloud classes. For the verification of the results of the long period some single events of heavy rainfall were investigated, especially the weather situation during the Elbe flood 2002. 
Introduction
Satellite monitoring is based on two observation techniques: polar orbiting satellites provide a high spatial resolution but depending on latitude only for one or a few overpasses per day over a certain region. Geostationary satellites provide a higher temporal resolution. However, both orbit types provide a spatial coverage which cannot be achieved by a surface network. In any case satellite retrievals require adequate algorithms to transform spectral radiances into quantitative cloud parameters. The main problem in precipitation analysis is, besides the bias correction, the transformation from point observations to a field of area averaged values, a problem which can better be solved by using satellitederived cloud data. The cloud classification and cloud coverage derived from satellite data can be compared directly to model output data and can be used to improve precipitation analysis. Nevertheless the quantitative determination of precipitation is difficult and largely unsolved. KIDDER and VON DER HAAR (1995) as well as PETTY (1995) have reviewed the state of the art of satellite rainfall estimation, over land as well as over oceans. More recently LEVIZZANIet al. (2001) summarized methods for geostationary satellites. Based on VIS and IR data a number of methods have been developed and are still widely used as: the GPI (GOES Precipitation Index) in the Global Precipitation Climatology Project (HUFFMAN et al., 1997) , the Bristol B4 scheme giving raindays (TODD, 1999) , the RAINSAT technique as a bispectral method (CHENG and BROWN, 1995) . At NOAA/NESDIS the auto-estimator technique is used for nowcasting of flash floods and heavy rainfall (VINCENTE et al., 1998) . Finally the Cloud Stratiform Technique (CST) combines cloud models for convective systems to cloud top temperatures (ADLER and NEGRI, 1988) , the Negri-Adler-Wetzel (NAW) scheme is applied to nowcasting in combination with weather radar justification (LEVIZZANI et al., 2000) .
Further advances in precipitation estimation are achieved through developments in satellite and sensor technology. Microwave sensors from polar orbiters give promising new results, while further improvements in sensors on geostationary orbiters place more channels at disposal as in the SEVIRI instrument on MSG (Meteosat 
